Abstract: Objective-To study regional blood flow of the striatum in non-ketotic hyperglycaemic choreic patients. Methods-Brain SPECT was performed with intravenous injection of 20 mCi 9mTc hexamethylpropylene amineoxime in six non-ketotic hyperglycaemic choreic patients and 10 age matched patients with a similar level of hyperglycaemia without chorea as a control. The focal perfusion defects were analysed by visual interpretation and semiquantitative determination with reference to homolateral occipital blood flow. Recently, PET has been used to measure local cerebral metabolism and has been shown to be useful in the detection of basal ganglia dysfuction in Huntington's disease and other hereditary choreas.'2-16 To date, no report has used imaging techniques to systematically examine non-ketotic hyperglycaemic choreic patients . Furthermore, no study has evaluated the sensitivity of SPECT in the detection of focal perfusion defect in non-ketotic hyperglycaemic chorea.
Abstract:
Objective-To study regional blood flow of the striatum in non-ketotic hyperglycaemic choreic patients. Methods-Brain SPECT was performed with intravenous injection of 20 mCi 9mTc hexamethylpropylene amineoxime in six non-ketotic hyperglycaemic choreic patients and 10 age matched patients with a similar level of hyperglycaemia without chorea as a control. The focal perfusion defects were analysed by visual interpretation and semiquantitative determination with reference to homolateral occipital blood flow.
Results-The measured blood flow of striatum on the contralateral side of chorea was significantly decreased. Conclusions-Hypometabolism of the striatum is seen not only in Huntington's disease, but also in non-ketotic hyperglycaemic chorea. Hypofunction of the striatum is a possible common pathogenesis in the development of contralateral chorea in different diseases. Furthermore, the sensitivity and reliability of SPECT is as good as PET in assessing choreic patients.
( there was a disagreement, they would discuss it to reach a consensus.
SEMIQUANTITATIVE ANALYSIS
Uptake of 99mTc-HMPAO in striatum, thalamus and occipital regions was quantified by placing appropriate regions of interest on positions standardised under MRI guidance. All quantitative analysis was performed by two observers blinded to the clinical states.
Static HMPAO SPECT did not allow absolute quantification of regional cerebral blood flows. Semiquantitative analysis could be performed by comparing uptake in the region under evaluation with uptake in a region unaffected by the disease process. The occipital area was pathologically spared in chorea and therefore it was suitable as a referenced region in this study. We expressed HMPAO uptake for each region as the ratio of the uptake in that region to that in the occipital area. As there were no significant differences between uptake in the left and right occipital area, both sides were included in comparisions.
Series of transaxial section of SPECT in patient 1 show markedly asymmetric blood perfusion with a decreased flow over the left striatum.
Comparision between the ratio of the uptake in striatum contralateral to chorea and that homolateral to chorea was made with Student's t test. Comparision between non-ketotic hyperglycaemic choreic patients and controls was also made.
Results
CLINICAL DATA Table 1 summarises the clinical presentations and biochemical results. All six patients had pronounced hemichorea or generalised chorea, non-ketotic hyerglycaemia, an increase of haemoglobin Alc concentration, and hyperosmolality. The chorea of four patients was not markedly violent and remitted after correction of hyperglycaemia and hyperosmolality. The other two patients received haloperidol (2-4 mg per day) in addition to control of blood sugar. Although chorea persisted after control of blood sugar, it subsided within one week with continued use of haloperidol.
VISUAL ANALYSIS
Brain SPECT clearly showed decreased blood perfusion of the striatum contralateral to the side of choreic movement. Patient 2 also had mildly decreased perfusion over the left temporal region and patient 6 had bilateral reduction of flow over the thalamus. Table 2 summarises results for the the ratio of blood flow in the striatum and thalamus referenced to that in the homolateral occipital region. The mean (SD) of the ratio in the striatum contralateral to choreic movement was 0-860 (0.012) and that for the homolateral to chorea side was 0932 (0-012). By contrast with the patient group, the mean (SD) of the ratio of striatal blood flow in the controls was 0937 (0013) on the left and 0 934 (0.01) on the right.
When comparing the difference of the ratio of the striatal blood flow contralateral and homolateral to choreic sides, a significant decrease was found in the ratio of the striatal flow contralateral to chorea (P < 0000005). A striking decrease was also found in the ratio of blood flow over the striatum contralateral to chorea compared with that in the control group (P < 0 000001). However, in a comparision of the ratio of blood flow in the striatum homolateral to chorea and that in the control group, there was no significant difference. In addition, the ratio of thalamic flow in patient 6 was markedly decreased in comparision with that of the other five patients.
Discussion
Non-ketotic hyperglycaemia is occasionally associated with various neurological abnormalities in which choreoathetosis is a rare manifestation.4-9 Hemichorea caused by non-ketotic hyperglycaemia was initially described by Bedwell4 in 1960 and by Rector et 16 Today, PET is available in few medical centres and is not used for routine diagnosis. SPECT, evolved from PET, uses isotopes that do not require a cyclotron for their production.
The isotopes are incorporated into biologically active compounds and their distribution is plotted. Thus SPECT allows the study of focal cerebral blood flow. As with PET, the clinical potential of SPECT has yet to be recognised. Therefore, we used the SPECT technique in patients with chorea secondary to non-ketotic hyperglycaemia to assess its sensitivity in showing the presence of hyperperfusion or hypoperfusion of the striatum on the contralateral side of the chorea. From our results, decreased blood flow occurs in the striatum contralateral to the symptomatic chorea. Therefore, generalised or hemichorea due to non-ketotic hyperglycaemia possibly has a common pathogenesis of hypometabolism of the striatum as occurs in other causes of chorea. Our findings differ from the report described by Nabatame et al who first studied a patient with non-ketotic hyperglycaemic chorea.'7 They used "23I-N-isopropyl-piodoamphetamine as an isotopic agent and showed an increased blood flow in the left striatum and thalamus different from our results. However, they examined one patient only, unlike our series, and furthermore, hypoperfusion of the contralateral striatum is consistent and reproducible in our six patients. Therefore, hypoperfusion rather than hyperperfusion seems the more reliable.
Haemoglobin Alc, a fast moving minor haemoglobin component, is present in normal subjects but increases in the presence of hyperglycaemia. Normal values of HbAlc in a nondiabetic subject are less than 6-3% and may reach 10 to 12% in poorly controlled diabetic patients. When accurately determined, the % of HbAlc gives an estimate of diabetic control during the preceding three month period. In our six patients, the values of HbAlc are much increased, suggesting that long term poorly controlled hyperglycaemia may possibly be a major determining factor causing the choreiform movement. However, at present, we are unable to predict which patients are vulnerable to develop this kind of hyperkinetic movement. This implies that besides long term poorly controlled hyperglycaemia, a certain unidentified factor plays a critical part in causing chorea and it requires further study.
